Culturally Tailored, Family-Centered, Behavioral Obesity Intervention for Latino-American Preschool-aged Children WHAT'S KNOWN ON THIS SUBJECT: Childhood obesity is already prevalent by preschool age, particularly among Latinos. Parents have tremendous influence on factors that contribute to childhood obesity (eg, diet, physical activity); thus, family plays a crucial role in pediatric obesity prevention.
WHAT THIS STUDY ADDS:
This randomized controlled trial examined the effect of a behavioral intervention involving LatinoAmerican parent-preschool-aged child dyads. The intervention resulted in reductions in absolute BMI across the 3-month study period, with patterns suggesting the largest effect for obese children.
abstract OBJECTIVE: To test the effect of a culturally tailored, family-centered, short-term behavioral intervention on BMI in Latino-American preschool-aged children.
METHODS:
In a randomized controlled trial, 54 parent-child dyads were allocated to the intervention and 52 dyads were allocated to an alternative school-readiness program as the control condition. Parent-child dyads were eligible if the parent self-defined Latino, was at least 18 years old, had a 2-to 6-year-old child not currently enrolled in another healthy lifestyle program, had a valid telephone number, and planned on remaining in the city for the next 6 months. The Salud Con La Familia (Health with the Family) program consisted of 12 weekly 90-minute skills-building sessions designed to improve family nutritional habits and increase physical activity. Both programs were conducted in a community recreation center serving an urban neighborhood of mostly Spanish-speaking residents.
RESULTS: Forty-two percent of participating preschool-aged children were overweight or obese. Controlling for child age, gender, and baseline BMI, the effect of the treatment condition on postintervention absolute BMI was B = -0.59 (P , .001). The intervention effect seemed to be strongest for obese children.
CONCLUSIONS: A skills-building, culturally tailored intervention involving parent-child dyads changed short-term early growth patterns in these Latino-American preschool-aged children. Examining long-term effects would be a prudent next step. Dr Barkin was responsible for conceptualization and design of the study trial, analysis and interpretation of the data, drafting of the manuscript and critical revision of the manuscript for important intellectual content, obtaining funding, and supervision; Dr Gesell was responsible for conceptualization and design of the study trial, acquisition of the data, drafting of the manuscript, and critical revision of the manuscript for important intellectual content; Mr Po' e was responsible for critical revision of the manuscript for important intellectual content; Mr Escarfuller was responsible for critical revision of the manuscript for important intellectual content; and Dr Tempesti was responsible for statistical analysis, interpretation of the data, critical revision of the manuscript for important intellectual content, and technical support. Each of the authors had full access to all of the data. Accepted for publication Apr 20, 2012 Worldwide trends indicate alarming rates of childhood overweight/obesity, even among preschool-aged children and particularly in industrialized countries. 1 Increases in sedentary lifestyle and high-calorie food consumption, among other factors, contribute to epidemic levels of childhood obesity in the United States, and families of Hispanic/Latino descent are disproportionately affected. 2, 3 By the time children are eligible for preschool, ∼27.7% of Latino-American children are at least overweight, and 14.2% are obese compared with 17.4% and 9.1%, respectively, in non-Hispanic white populations. 2 Children who are overweight during the preschool period are more likely to become overweight adolescents and obese adults. 4 Food preferences and activity habits set in early childhood influence lifelong trajectories for BMI and health. 5, 6 Specifically, rapid BMI gain in early childhood contributes to adulthood mortality and morbidity. 7, 8 The longer unhealthy patterns exist, the more difficult it can be to reverse them. Therefore, healthy lifestyle interventions for preschool-aged children have the potential to improve lifelong health.
However, few pediatric obesity interventions have included preschool-age children in the prevention or early treatment of overweight and obesity. Of 7 published randomized controlled trials with this age group, most were school based. 9 In their review of these studies, Monasta et al 9 concluded that none of the interventions altered weight gain or BMI. Reasons suggested for the failure of these interventions included faulty study designs, inadequate parental engagement, or failure to account for macro-environments (eg, neighborhoods, community, society).
Nutrition and activity patterns are determined not only by the child but within the family 10 and community. 11 Thus, multilevel interventions targeting children, families, and communities are necessary to create and maintain healthpromoting conditions for young children. Consequently, the Institute of Medicine 12 and the Strategic Plan for NIH Obesity Research 13 call for a sustainable community-engaged and family-centered approach to obesity prevention. The purpose of the current study was to examine the shortterm effect of such a family-centered behavioral intervention, delivered in a community setting, on early growth patterns in Latino-American preschoolaged children.
METHODS

Study Population and Design
By using a parallel-group, randomized controlled trial design, we tested the efficacy of a culturally tailored, familycentered obesity prevention intervention for Latino-American parent-preschoolaged child dyads. This trial was conducted in a public community recreation center located in a neighborhood with a relatively large Spanish-speaking population. The study was approved by the Vanderbilt University Institutional Review Board (number 080673). The full trial protocol is available from the first author on request.
Recruitment occurred between October 2008 and February 2009. A bilingual research assistant approached individuals in the waiting areas of cooperating community agencies (eg, social service agencies, pediatric clinics, community centers), briefly described the study, and screened interested parents for eligibility in the language of their choice. The study was advertised via multiple mechanisms: flyers at community organizations and businesses; Spanishlanguage radio; Spanish newspapers; and word-of-mouth. Parents aged .18 years met inclusion criteria if they: (1) defined themselves as Hispanic/Latino; (2) had a child aged 2 to 6 years not currently enrolled in another healthy lifestyle program; (3) had a valid telephone number; and (4) planned on remaining in the city for the next 6 months. Eligible adults underwent a 30-minute oral consent process in Spanish before providing written consent for themselves and their preschoolaged child.
Randomization and Masking
Study randomization occurred after baseline data collection. A total of 106 parent-child dyads were randomized to treatment (Fig 1) . A computer-generated permuted block randomization scheme with a block size of 10 was used to ensure balanced treatment allocation once the total sample size was reached. A biostatistician generated the randomization list, and condition assignments were placed in nontransparent envelopes, which were sealed and numbered consecutively. After giving informed consent, participants opened the next numbered allocation envelope. The condition assignment and number listed on the envelope were recorded by the research assistant and the participant. Neither research staff nor participants were blinded to other participants' condition allocation.
Intervention Condition
The culturally tailored Salud Con La Familia (Health with the Family) program consisted of weekly 90-minute skillsbuilding sessions for parents and preschool-aged children designed to improve nutritional family habits, increase weekly physical activity, and decrease media use (sedentary activity). All sessions were conducted in Spanish by the same trained facilitator. To ensure a sizeable treatment dosage, 14 the intervention involved a series of 12 group sessions occurring between March and June 2009. Social cognitive theory and the transtheoretical model of change guided the intervention design. 15, 16 The content was based on a best-practice culturally tailored program for LatinoAmerican families developed by the National Latino Children' s Institute. 17 To make this curriculum multilevel, we added a component intended to build new social groups, given the evidence that social networks can disseminate health behaviors and health outcomes throughout communities. 18 Participants were randomly assigned to small social groups (6-8 parent-child dyads), and at each session they were assigned small group activities (engaging both parents and children as the focus of the intervention) and specific group roles. The Appendix provides the curricular modules.
Control Condition
A brief school readiness program was conducted as an alternative to the active intervention because there is no standard care condition for comparison. By providing some programming at the same location, we aimed to guard against differential dropout between the intervention and control groups. Participants met 3 times for 60 minutes over the 12-week study period. The control group's program was designed to improve school readiness in preschool-aged children through increased parental verbal engagement (eg, daily reading, playing word games, how to talk to children). 19 The program was based on the Dialogic Reading Model-C.A.R. (Comment and Wait, Ask Questions and Wait, and Respond by Adding More), an empirically tested curriculum that teaches parents to read picture books with their children. 17 This model lends itself to all Spanishspeaking parents, importantly including those with low literacy or low English-language skills. The didactic session format did not encourage social networking. All sessions were conducted in Spanish by the same facilitator who conducted the intervention sessions.
Both transportation to and from study sessions and on-site child care services (for siblings) were provided free of charge to all study participants to overcome the most frequently cited barriers to study participation. 20 Participants received small incentives after each wave of data collection (eg, cutting board, kitchen timer, gift card to local supermarket), a total value of $60 per parent-child dyad over the study period.
Treatment Fidelity
Before study initiation, a treatment fidelity plan was devised to monitor and enhance the reliability and validity of our behavioral intervention following the methodologic practices suggested by the Treatment Fidelity Workgroup of the National Institutes of Health Behavior Change Consortium. 21 The plan included implementer/facilitator training and supervision; verification of essential treatment components by a supervisor; controlling for differences between interventionists by having the same 1 administer each condition; and collection of fidelity measures (eg, length, number, frequency of sessions; participation rates). A study team member observed 3 sessions of each condition and determined that 100% of the intended key messages were fully discussed, all planned activities occurred, and intervention content was never delivered during control sessions or vice versa.
Data Collection
Anthropometric measurements were collected from both preschool-aged children and participating parents collected at the community center by trained study staff who followed standardized techniques. 22 The main outcome of interest was children' s absolute BMI at the 3-month follow-up. Surveys with parents were conducted by trained bilingual research staff.
Measures
Height and Weight
Body weight was measured, after voiding and while wearing light clothing but no shoes, to the nearest 0.1 kg on a calibrated digital scale (model 758C; Detecto, Webb City, MO). Body height without shoes was measured to the nearest 0.1 cm with an attached stadiometer. 24 
BMI
Demographic Characteristics
Parents completed a demographic surveyin Spanish thatincluded date of birth, gender, and country of origin of parent andchild andhighestparentaleducation level. Acculturation was measured by using the widely used and previously validated Short Acculturation Scale for Hispanics. 25 This scale asks parents what language they speak, use at home, think in, and use among friends given the following options: Spanish only, Spanish better than English, Spanish and English equally, English better than Spanish, and English only. Responses were averaged across the 4 items, with scores ranging from 1 to 5; ,2 indicates a low level of acculturation. 25 Internal reliability of this scale was a = .81 in our sample.
Statistical Analysis
Groups were analyzed as randomized (ie, intent-to-treat analysis), meaning we accounted for assignment to the intervention or control condition but not dosage (ie, number of sessions attended). Based on input from the community center' s staff on feasible recruitment goals, the expected sample size was 50 dyads per condition (N = 100). Given traditional 26 assumptions (80% power; 2-tailed P , .05), Cohenbased software 27 was used to conduct a post hoc power analysis, which indicated the final sample size (N = 92) was large enough to detect at least a medium-size effect of r = 0.31.
We used x 2 and Student' s t tests to compare the intervention and control groups on baseline characteristics. To test the effect of the intervention on children' s absolute BMI postintervention, 2 linear regression models were conducted. The first model included only the treatment group condition variable, and the second model additionally included child age at baseline, child gender, and baseline absolute BMI. The inclusion of these relevant independent variables is necessary to meet the assumptions of linear regression and to arrive at unbiased estimates of the intervention effect. Linear regression was used instead of the analysis of covariance to examine the potential size of the intervention effect and the contributions of the other predictor variables, rather than to simply determine the directionality of the effect. It should be noted that linear regression and analysis of covariance yield equivalent statistical test results. 28 We also computed the average change in BMI from baseline to 3 months and described how it varied across initial weight categories.
All analyses were conducted by using Stata/IC version 12.0 for Windows (StataCorp LP, College Station, TX), and statistical significance was defined as P , .05.
RESULTS
Sample Description
Approximately 6 weeks passed between baseline data collection and the first intervention and control sessions. In this time, 14 randomized participants withdrew from the study pool, leaving a sample of 92 dyads exposed to intervention or control conditions. As Fig 1 shows, the attrition rate from initial exposure to 3-month follow-up was lower in the control group (15%) than in the intervention group (36%). There were no significant demographic or anthropometric differences at baseline between dyads who completed the 3-month follow-up data collection (n = 75) and randomized participants who did not finish the study (n = 27) (results available on request).
Among the 75 dyads who completed the 3-month follow-up and comprised the analytic sample, 84% of the parentswere born in Mexico, 11% in other Central American countries,and5%in theUnited States; 91% of the children were born in the United States. As of the baseline data collection, almost two-thirds (65%) of parents neither completed high school nor obtained a certificate of General Educational Development. The average level of acculturation among parents was low. Eighty-one percent of participating parents were overweight/obese (BMI $25) as well as 42% of children (BMI percentile $85%). According to t tests and Fisher' s exact tests, the groups of dyads who completed the intervention and control conditions did not significantly differ on demographic characteristics or anthropometric measurements at baseline (Table 1) .
Absolute BMI Regression Results
The first linear regression model shown in Table 2 reveals a nonsignificant unadjusted effect of the treatment condition on children' s absolute BMI (B = -0.63; 95% confidence interval [CI]: -1.68 to 0.42; P = .24). When covariates were adjusted for in the second model, more precise estimates resulted in a narrower CI and statistical significance of the treatment effect. Controlling for child age, gender, and initial BMI, the effect of the treatment condition on children' s absolute BMI was B = -0.59 (95% CI: -0.94 to -0.25; P , .001).
Variation in Absolute BMI Change Across Initial Weight Categories
To study how the effect of our intervention varied by initial weight categories, we computed change scores for each child and compared the average change in children' s absolute BMI across initial BMI weight categories for treatment and control groups. Because of the small size of the initial weight category subgroups, comparisons are discussed as trends, not as statistically significant differences. Across all weight categories, the mean 6 SD change in BMI for the treatment group was -0.51 6 0.87; for the control group, it was 0.06 6 0.61.
The most pronounced difference in BMI change between treatment and control groups occurred among obese children. Those children who started the trial as obese and were exposed to the intervention had a mean BMI change of -0.80 6 1.48 versus obese children in the control group who experienced a mean change of 0.08 6 0.467. Similar differences occurred for children who were overweight at baseline: those in the intervention group had a mean BMI change of -0.63 6 0.67 compared with those in the control group who experienced a mean change of 0.11 6 0.76.
Those children initially categorized as normal weight who participated in the intervention decreased their BMI more than normal-weight children in the control group. To further investigate this finding, we distinguished between children who started the trial with a BMI percentile $5% and ,45% and those that started the trial with a BMI percentile $45% and ,85%. The children in the intervention group who were in the lower half of the normal weight category (n = 7) at baseline experienced a smaller mean change in their BMI (-0.06 6 0.80) versus those in the control group (-0.42 6 0.31; n = 6). In comparison, the children in the intervention group who were in the higher half of the normal-weight category at baseline (n = 14) experienced a mean change in BMI of -0.55 6 0.55, and those in the control group (n = 13) had a mean change in BMI of 0.17 6 0.51.
DISCUSSION
Preschool-age is a critical period of development that affects growth patterns and associated health outcomes into adulthood. 7 In the current study, a randomly assigned intervention resulted in short-term improvements (ie, ARTICLE PEDIATRICS Volume 130, Number 3, September 2012decreases) in Latino-American preschoolaged children' s absolute BMI. In comparison, almost all children in the control group increased their BMI over the 3-month intervention. These findings highlight the importance of prevention at these early ages.
Latino-American preschool-aged childrenwhoparticipated inourintervention experienced an average reduction in absolute BMI of 0.51 over 3 months. Although this intervention is 1 of the first to demonstrate an effect in the desired direction for Latino-American preschoolaged children, 42% of whom were already overweight/obese, the reported decrease is within the range of magnitude reported for obesity treatment interventions with overweight/obese school-aged children. [29] [30] [31] For example, a nonrandomized community-based intervention conducted with school-aged children in the United Kingdom resulted in a 1.0 decrease in BMI after 6 months. 32 Other trials assessing children in preschoolenvironmentsfailedtodemonstrate improvements in growth patterns. 9, 33 We suspect that the success of our trial was attributable to the inclusion of parent-child dyads instead of preschoolaged children alone. Similarly, a recently published small trial by Stark et al 34 of 17 families with obese preschool-aged children reported reductions in BMI after an in-home family-centered intervention. Also, Epstein et al, 10 in 1 of the few effective obesity treatment programs for school-aged children, demonstrated sustainable change 10 years after the program, with a strong parent involvement component to the intervention. In early childhood, the role of the parent is especially crucial because they have a great deal of influence over their child' s physical activity, sedentary lifestyle, and dietary choices.
Ourdatasupport the need for prevention efforts at early ages and the notion that a community-engaged, family-centered intervention can successfully change early short-term growth patterns. These findings are novel for 3 reasons. First, our findings suggest that future research on behavioral interventions for parent-preschool-aged child dyads can be fruitful. This type of intervention holds the promise of effectiveness in modifying a health outcome that has been resistant to change. Second, our data suggest that the preschool period offers a promising time frame in which to intervene. We consider the short-term change over 3 months to be particularly meaningful because it occurred during a critical window of development that has potential for not only preventing the onset of pediatric obesity but also for providing sustained health benefits across the life span, if these patterns are sustained. 35 Third, our data fill an obvious ethnicity gap given that LatinoAmericans are underrepresented in published obesity interventions, despite their increased disease burden and rising demographics. 36 Despite advancing the field, there are notable limitations to our study. First, our sample size was too small to statistically test changes in weight categories over the 3 months. 37, 38 However, even with these small numbers, we found a statistically significant effect of the intervention on absolute BMI, and the degree of change was similar to studies 39, 40 with older overweight/obese children. As with most community studies, attrition occurred over the course of the intervention, and this attrition was greater in the intervention group than in the control group. This fact could have biased our findings if those who remained in the intervention were particularly motivated, but that is unlikely given that the noncompleters had initial anthropometric data similar to the completers. Recognizing this limitation, we used multiple imputation and reran the linear regression with the full randomized sample (N = 106), which resulted in similar coefficients and no change in significance. Finally, we cannot determine if these short-term gains are sustainable longitudinally. However, this is an important first step in demonstrating an effect of early intervention for Latino-American preschool-aged children, who are disproportionately at risk for obesity and all its comorbidities.
CONCLUSIONS
A skills-building, culturally tailored, family-centered intervention involving parent-child dyads changed shortterm early growth patterns in LatinoAmerican preschool-aged children.
Given that this is a critical window of child development, it is a crucial time to prevent childhood obesity. Future research to test the sustainability and long-term effects of this approach would be a prudent next step.
